Synaptic inputs onto spiking local interneurons in crayfish are depressed by nitric oxide.
We have analyzed the action of nitric oxide on the synaptic inputs of spiking local interneurons that form part of the local circuits in the terminal abdominal ganglion of the crayfish, Pacifastacus leniusculus. Increasing the availability of NO in the ganglion by bath applying the NO donor SNAP, or the substrate for its synthesis, L-arginine, caused a depression of synaptic inputs onto the interneurons evoked by electrically stimulating mechanosensory neurons in nerve 2 of the terminal ganglion. Conversely, reducing the availability of NO by bath application of an NO scavenger, PTIO, and an inhibitor of nitric oxide synthase, L-NAME, increased the amplitude of the evoked potentials. These results suggest that elevated NO concentration causes a depression of the synaptic inputs to spiking local interneurons. To determine whether these effects could be mediated through an NO/cGMP signaling pathway we bath applied a membrane permeable analogue of cGMP, 8-br-cGMP, which decreased the amplitude of the inputs to the interneurons. Bath application of an inhibitor of soluble guanlylyl cyclase, ODQ, produced an increase in the amplitude of the synaptic inputs. Our results suggest that NO causes a depression of synaptic inputs to spiking local interneurons probably by acting through an NO/cGMP signaling pathway. Moreover, application of NO scavengers modulates the inputs to these interneurons, suggesting that NO is continuously providing a powerful and dynamic means of modulating the outputs of local circuits.